Abstract-The main objective of this work is to present a methodology to assess the thermal necrosis in a dental model due a drilling process with and without water irrigation. An experimental methodology, using an infrared thermography camera, was used to measure the rate of temperature change during the drilling in a pig mandible. The finite element method is used with the Ansys program to compare the results with the experimental model. A simplified model was analyzed in a transient thermal process. Using appropriated boundary conditions, successful numerical results could be used as an alternative to the in-vivo models.
INTRODUCTION
Different studies show that if heat is generated in bone tissue, a temperature could be raised above a threshold value and bone damage could occur. For example, surgical drilling process, where cutting tools are used, produces a heat surrounding the adjacent bone. For this raison, it is important control the effect of drilling process in a dental surgery. To keep lower temperatures and control the drilling parameters are preventive rules to obtain appropriated results.
IT. EXPERIMENTAL AND NUMERICAL MODEL
In order to assess the thennal necrosis in a dental model an experimental and numerical process were used, as represented in figures 1 and 2.
In the first one a pig mandible was subjected to a drilling.
The initial temperature of the mandible is equal to 20°e. The experimental results were obtained with an infrared thennography camera. In the second process a numerical model was used. An approximated geometry was considered with a finite element mesh for cortical and trabecular zone.
In both models during the drilling process were considered the effect of water irrigation or not. The numerical modelling of heat propagation from drill process was described by a heat flux density received in the bone surface. The calculated heat flux value is function of the drilling parameters and was equal to 7. 14kW/m 2 , [I] . The initial temperature considered in the numerical model was assumed equal to 37°C.
In the numerical model without irrigation only the heat flux is considered. But in the numerical model with water irrigation, in addition the convection effect is considered. The convection heat transfer coefficient is equal to IOOW/m 2 K and the bulk temperature environment equal to 5°C.
Ill.
RESULTS AND DISCUSSION
Two experimental tests were produced using water irrigation during the drilling or without water irrigation. The temperatures in the surface of the pig mandible are represented in figure 3 and 4, respectively without and with irrigation. The increase of temperature is equal to ahnost 14°C, relative to the initial temperature (2 0°C) when the experimental test is without irrigation. With irrigation, the increase of temperature is almost equal to 5°C, relative to the initial temperature (2 0°C) of the pig mandible.
The temperature calculation in the numerical model at the end of the drilling process is represented in figure 5 . The grey zone represent the bone damage according the thermal necrosis effect, on the threshold of temperature equal to 55°C, [I] . 
IV. CONCLUSIONS
In this work two different methodologies were presented to assess the thennal necrosis due a dental drilling process with and without water irrigation. Comparing the increase of temperature between all methodologies, the range is similar. Tn conclusion, the numerical methodology could be one technique to induce appropriate results, without using in-vivo models.
